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Abstract
Background: The major diagnostic classifications consider mania as a uni-dimensional illness. Factor analytic
studies of acute mania are fewer compared to schizophrenia and depression. Evidence from factor analysis
suggests more categories or subtypes than what is included in the classification systems. Studies have found that
these factors can predict differences in treatment response and prognosis.
Methods: The sample included 131 patients consecutively admitted to an acute psychiatry unit over a period of
one year. It included 76 (58%) males. The mean age was 44.05 years (SD = 15.6). Patients met International
Classification of Diseases-10 (ICD-10) clinical diagnostic criteria for a manic episode. Patients with a diagnosis of
mixed bipolar affective disorder were excluded. Participants were evaluated using the Young Mania Rating Scale
(YMRS). Exploratory factor analysis (principal component analysis) was carried out and factors with an eigenvalue
> 1 were retained. The significance level for interpretation of factor loadings was 0.40. The unrotated
component matrix identified five factors. Oblique rotation was then carried out to identify three factors which
were clinically meaningful.
Results: Unrotated principal component analysis extracted five factors. These five factors explained 65.36% of the
total variance. Oblique rotation extracted 3 factors. Factor 1 corresponding to ‘irritable mania’ had significant
loadings of irritability, increased motor activity/energy and disruptive aggressive behaviour. Factor 2 corresponding
to ‘elated mania’ had significant loadings of elevated mood, language abnormalities/thought disorder, increased
sexual interest and poor insight. Factor 3 corresponding to ‘psychotic mania’ had significant loadings of
abnormalities in thought content, appearance, poor sleep and speech abnormalities.
Conclusions: Our findings identified three clinically meaningful factors corresponding to ‘elated mania’, ‘irritable
mania’ and ‘psychotic mania’. These findings support the multidimensional nature of manic symptoms. Further
evidence is needed to support the existence of corresponding clinical subtypes.
Background
The International Classification of Diseases-10 (ICD-10)
and Diagnostic and Statistical Manual-IV (DSM-IV)
classifications consider mania as a uni-dimensional ill-
ness [1,2]. Both systems classify bipolar illness as distinct
categories of hypomania, mania, mania with psychotic
features and mixed episodes. While categorical diagnosis
used in ICD-10 and DSM-IV describe distinct symptom
categories, a multi-dimensional classification of mania
describes a continuing variation in symptoms [3].
Evidence from factor analysis suggests more categories
or subtypes than those included in the ICD-10 and DSM-
IV classification systems. The earliest factor analytic study
on a small sample of 12 patients with mania by Beigel and
Murphy proposed two factors, ‘paranoid-destructive’ and
‘euphoric-grandiose’ [4]. Subsequent studies have found a
greater number of factors [5-7].
Double performed a cluster analysis of 81 manic
patients using the Young Mania Rating Scale (YMRS)
and described three factors: thought disturbance, over-
active and aggressive behaviour, and elevated mood
and vegetative symptoms. In this study principal com-
ponent analysis separated elation from aggressiveness
[6]. Dilsaver et al. using the Schedule for Affective Dis-
orders and Schizophrenia in 105 patients identified
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depressed state, sleep disturbance, and irritability/para-
noia. Their findings suggest that manic episodes can
be classified as classic (predominately euphoric), dys-
phoric, or depressed [8]. Picardi et al. using the Brief
Psychiatric Rating Scale on 88 manic patients identified
four factors: mania, disorganization, positive symptoms
and dysphoria. The authors suggest the possibility of
separating manic patients into two groups based on
the presence of disorganization symptoms and investi-
gating if these groups respond differently to treatment
[9]. Rossi et al. analysed a sample of 146 patients with
mania and mixed mania and identified five factors cor-
responding to activation-euphoric, depressive, psycho-
motor retardation, hostility-destructive and sleep
disturbances [10].
While factors corresponding to euphoria, aggressive-
ness and irritability have been identified in most studies,
some also report a depressive/dysphoric factor. A depres-
sive factor has been identified in studies which used rat-
ing scales that incorporate depressive symptoms. Some of
these studies also included patients with mixed mania.
This depressive/dysphoric factor includes variables such
as depressed mood, suicidal ideation and guilt [5,8,11].
Identifying different factor structures using factor analy-
sis has clinical implications. Houston et al. showed that
factors for ‘psychomotor activity’ (YMRS items for ele-
vated mood, increased motor activity, and increased
speech and the Hamilton Depression Rating Scale-21
(HDRS-21) agitation item) and guilt/suicidality (HDRS-21
items for guilt and suicidality) significantly predicted end-
point remission in patients treated with divalproex and
olanzapine [12]. Patients with even marginally high guilt/
suicidality were less likely to remit than those with lower
levels of symptomatology. Swann et al. demonstrated that
different types of symptom clusters are associated with dif-
ferent demographic characteristics and prognosis [13].
Although factor analytic studies have been used exten-
sively in interpreting the phenomenology of schizophrenia
and depressive disorder, studies of manic episodes are few.
Some factors identified in these studies are not clinically
meaningful. The present study includes a substantial sam-
ple of manic patients and we explored the hypothesis that
the pattern of symptoms in manic episodes consist of a
multi-dimensional structure which could be used to sup-
port distinct clinical subtypes. The findings of this study
and similar factor analytical studies can lend empirical
support for changes to classification systems such as the
Diagnostic and Statistical Manual-IV (DSM-IV) that are
being undertaken currently.
Methods
The sample included 131 patients, consecutively admitted
to an acute psychiatry unit with a diagnosis of manic
episode, over a period of one year. Of the patients who ful-
filled selection criteria six were not enrolled as they were
too disturbed. There were no dropouts.
Written informed consent was obtained from all parti-
cipants. No payment was made for participation. Ethical
clearance for the study was obtained from the Ethics
Committee of the National Hospital of Sri Lanka.
Patients were assessed independently by a trainee psy-
chiatrist and a psychiatrist using a standard clinical inter-
view. Clinical interviews were conducted within 24 hours
of admission. Patients were included in the study only if
both raters agreed on the diagnosis. Diagnosis of a manic
episode was made according to ICD-10 clinical criteria.
Patients with a diagnosis of mixed bipolar affective disor-
der were excluded. Patients were evaluated using the
YMRS within 24 hours of admission by trainee psychia-
trists trained in the use of the YMRS.
The YMRS is an eleven item clinician administered scale
used to measure the severity of mania. Items include ele-
vated mood, increased motor activity-energy, sexual inter-
est, sleep, irritability, speech, language-thought disorder,
thought content, disruptive aggressive behaviour, appear-
ance and insight. In scoring the YMRS, four items (irrit-
ability, speech, thought content and disruptive/aggressive
behaviour) are graded on a 0 to 8 scale. Seven items (ele-
vated mood, increased motor activity/energy, sexual inter-
est, sleep, language/thought disorder, appearance and
insight) are graded on a 0 to 4 scale. There are no items
measuring low mood. Ratings are based on a patient’ss u b -
jective report of his or her condition over the previous 48
hours and the clinician’s observations during the interview
[14]. The score for each item is summed to obtain the total
score for the scale. Higher scores reflect more severe level
of psychopathology. Internal consistency as measured by
Cronbach’sa l p h aw a s0 . 7 2 .
Factor analysis is a statistical technique which defines
the underlying structure among variables. Factor analysis
of clinical features can be used to identify clinically
meaningful subtypes of illness.
Exploratory factor analysis (principal component analy-
sis) was carried out to identify factors. We chose princi-
pal component analysis as almost all the factor analytic
studies of manic symptoms had used this method. Only
factors with an eigenvalue > 1 were retained. This was
compared with factors identified by examining a Cattell’s
scree plot. The significance level for interpretation of fac-
tor loadings was 0.40. The cut-off for determining the
significance level was based on the sample size. Based on
a significance level of 0.05 and a power of 80% a sample
of 200 is required to consider a factor loading of 0.4 as
significant [15]. A cut off of 0.4 has been used previously
in studies of bipolar patients [16].
Items which loaded on more than one factor were
included in the factor for which they had the highest
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identified five factors. Oblique rotation (Promax with
Kaiser Normalization) was then carried out to identify
three factors which were clinically meaningful. Statistical
analysis was carried out using SPSS version 16.0.
Results
Sample description
The sample of 131 patients included 76 (58%) males.
The age range was 16-79 years with a mean age of
44.05 years (SD = 15.6).
Factor analysis
Examination of communalities showed all variables were
within the accepted range except disruptive aggressive
behaviour (0.483). This variable was retained because of
its clinical importance. Kaiser-Meyer-Olkin measure of
sampling adequacy was 0.522 and Barlett’s test of spheri-
city was significant.
Table 1 shows the unrotated principal component ana-
lysis of the Young Mania Rating Scale items. Unrotated
principal component analysis identified five factors with
eigenvalues > 1. Factor one (15.4% of variance) had sig-
nificant loadings for 3 variables: increased motor activity/
energy, irritability and disruptive-aggressive behaviour. It
had significant negative loadings for thought content and
speech. Factor 2 (13.9% of variance) included elevated
mood, language abnormalities/thought disorder (circum-
stantial, distractible, flight of ideas, incoherent) increased
sexual interest and poor insight. Three items loaded on
factor 3 (12.3% of variance): increased motor activity/
energy, abnormalities in thought content (grandiose,
paranoid ideas, ideas of reference, delusions and halluci-
nations) and appearance (impaired self-care). Factor
4 (12.2% of variance) included disruptive, aggressive
behaviour and appearance (impaired self-care). It had a
significant negative loading for increased sexual interest.
Factor 5 (11.5% of variance) contained speech abnormal-
ities (pressured speech) and insight and negative loading
for sleep. Four variables (increased motor activity/energy,
disruptive-aggressive behaviour, insight and appearance)
loaded on two factors.
Table 2 shows factor loadings after oblique rotation
(Promax with Kaiser Normalization). Factor 1corre-
sponding to ‘irritable mania’ had significant loadings for
three variables, irritability, increased motor activity/
energy and disruptive aggressive behaviour. Factor 2
corresponding to ‘elated mania’ had significant loadings
for four variables, elated mood, language abnormalities/
thought disorder, increased sexual interest and poor
insight. Factor 3 corresponding to ‘psychotic mania’ had
significant loadings for four variables, abnormalities in
thought content, appearance (impaired self-care), poor
sleep and speech abnormalities.
There was little correlation between factors. Factor 3
was negatively correlated with factor 1 (-0.079) and factors
2 (-0.60). Correlation between factors 1 and 2 was 0.054
Discussion
The factor analysis of manic symptoms identified using
t h eY M R Sf o u n dt h r e ec l i n i c a l l ym e a n i n g f u lf a c t o r s .
These factors represent ‘elated mania’, ‘irritable mania’
and ‘psychotic mania’.
The first factor represented irritable mania with high
loadings from irritability, and increased motor activity/
energy. Disruptive-aggressive behaviour also loaded on
it. Significant negative loadings were seen for lack of
insight, indicating that insight was retained in irritable
mania in contrast to elated mania. The association of
irritability with aggressive behaviour has been described
previously [11,13].
Although our study found a clear separation of items
loading on the two factors irritable mania and psychotic
mania, two studies have described a single factor incor-
porating items of psychosis and irritable mania [4,8].
However most studies found two separate factors corre-
sponding to ‘psychotic mania’ and ‘irritable mania’
[5,11,13,17,18].
Table 1 Unrotated factor loadings of the Young Mania Rating Scale items in patients with acute mania
Variables Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
Irritability .580 -.209 .235 .054 .294
Increased motor activity/energy .706 -.158 .480 -.235 .122
Disruptive-aggressive behaviour .476 .079 .196 .459 .029
Language-thought disorder .359 .619 -.317 .170 -.053
Elevated mood .392 .601 .347 -.172 .000
Insight -.275 .496 -.191 .121 .488
Thought content -.438 -.142 .636 -.200 -.147
Sexual interest .034 .500 .041 -.672 -.080
Appearance -.308 .182 .455 .545 .219
Speech (rate and amount) -.438 .108 .240 -.191 .595
Sleep -.238 .404 .379 .261 -.534
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which are considered classical manic symptoms i.e. ele-
vated mood, language/thought disorder (racing thoughts,
circumstantial, distractible, flight of ideas, incoherent),
increased sexual interest and poor insight loaded on this
factor. Thought content which had significant loading for
psychotic mania, loaded negatively on this factor indicat-
ing that features of classical mania were separate from
psychotic mania.
Most factor analytic studies identify elevated mood,
hypersexuality and grandiosity as core features of mania.
The scale we used, the YMRS does not have a separate
item describing grandiosity. Instead it includes grandiose
ideas along with psychotic features of delusions and hallu-
cinations in the item named ‘thought content’. Therefore
in our study the item including grandiosity did not load
on this factor. Features which are commonly associated
with mania such as poor sleep, increased motor activity
and pressured speech did not load on this factor either.
This has been reported in other studies too [7,10,11,17].
Sato et al and Rossi et al. describe poor sleep as a separate
factor [10,11]. Gupta et al. report the items pressured
speech and racing thoughts/disturbed concentration load-
ing as a separate factor which was named ‘accelerated
thought stream’ [17].
The third factor represented psychotic mania. It has sig-
nificant loadings for four items: abnormalities in thought
content, appearance (impaired self-care), poor sleep and
speech abnormalities (rate and amount). The highest load-
ings were from ‘thought content’. In the YMRS, most psy-
chotic phenomena are included in the item ‘thought
content’ which describes grandiose and paranoid ideas,
ideas of reference, delusions and hallucinations. The item
appearance (describing impaired self-care) also loaded on
this factor which suggests the possibility of functional
deterioration associated with psychotic mania. Psychotic
mania is conceptualized as a more severe form of mania
and it is associated with poorer levels of social functioning
[19,20].
Our study supports findings from other studies which
suggest a multidimensional structure of mania [5,8-13,17].
There does not appear to be clear consensus about the
factor structure of manic episodes. The use of different
scales limit the comparison of findings between studies
because the number of factors identified and the items
loading on factors depend on the structure of the scales.
Despite this, most studies have identified factors corre-
sponding to classical mania, irritable mania and psychotic
mania [5,9,11,17,18].
Although our findings support a multidimensional phe-
nomenological model of mania, the evidence to support
distinct clinical subtypes is still inadequate. Psychotic
mania has been described as a separate factor by several
authors [5,9,17,18]. It is already included in the ICD-10
as a subtype (mania with psychotic symptoms) and the
DSM-IV recognises psychotic features as an indication of
the severity of illness.
One of the most significant findings of this factor ana-
lysis is the identification of a factor corresponding to irri-
table mania. Neither ICD-10 nor DSM-IV diagnostic
systems recognize ‘irritable mania’ as a distinct category.
Evidence supporting a distinct clinical subtype of irritable
mania is still scanty. A study reports that patients with
irritable mania have higher psychomotor depression,
irritability, later onset, and lower episode density com-
pared to other subtypes [13]. Since there is adequate evi-
dence to support irritable mania as a phenomenological
category, evidence from family history, response to treat-
ment, clinical course and stability of symptoms across
different episodes must be sought to support the exis-
tence of a clinical subtype.
There are several limitations in our study. Although
there is evidence from other studies about the existence
of a depressive factor in patients with mania, we did not
identify a depressive factor [5,8-11,13,17]. This is because
of the non-inclusion of depressive items in the scale we
used and because we did not include patients with mixed
mania. Our study was a cross sectional study which con-
sidered symptoms on admission only. Diagnosis was
made following a standard clinical interview and not a
structured interview designed for research purposes. We
are unable to identify the stability of the subcategories
over several episodes. We did not attempt to identify
associations between the factors and demographic and
clinical characteristics. We did not perform a cross-vali-
dation to double check the present pattern of results.
Conclusions
Our findings identified three clinically meaningful factors
corresponding to ‘elated mania’,’ irritable mania’ and ‘psy-
chotic mania’. These findings support the multidimensional
Table 2 Principal component analysis, with rotation
(Promax with Kaiser Normalization) of the Young Mania
Rating Scale items in patients with acute mania
Variables Factor 1 Factor 2 Factor 3
Irritability .772 -.045 .093
Increased motor activity/energy .736 -.064 -.189
Disruptive-aggressive behaviour .474 .172 -.055
Language-thought disorder -.031 .690 -.336
Elevated mood .390 .663 .212
Sexual interest -.052 .497 .110
Insight -.430 .434 .064
Thought content .060 -.246 .734
Appearance -.011 .104 .574
Sleep -.046 .338 .516
Speech (rate and amount) -.225 .009 .442
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support the existence of corresponding clinical subtypes.
Authors’ contributions
Both authors contributed to designing the study, supervision of data
collection, analyzing the data and drafting the manuscript. Both authors
read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 9 March 2011 Accepted: 19 August 2011
Published: 19 August 2011
References
1. World Health Organization: The ICD-10 Classification of Mental and
Behavioural Disorders World Health Organisation; 1992.
2. American Psychiatric Association: Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition Washington DS: American Psychiatric Association;
2000.
3. Henry C, Etain B: New ways to classify bipolar disorders: going from
categorical groups to symptom clusters or dimensions. Curr Psychiatry
Rep 2010, 12(6):505-511.
4. Beigel A, Murphy DL: Assessing clinical characteristics of the manic state.
Am J Psychiatry 1971, 128(6):688-694.
5. Cassidy F, Forest K, Murry E, Carroll BJ: A factor analysis of the signs and
symptoms of mania. Arch Gen Psychiatry 1998, 55(1):27-32.
6. Double DB: A cluster analysis of manic states. Compr Psychiatry 1991,
32(3):187-194.
7. Harvey PD, Endicott JM, Loebel AD: The factor structure of clinical
symptoms in mixed and manic episodes prior to and after antipsychotic
treatment. Bipolar Disord 2008, 10(8):900-906.
8. Dilsaver SC, Chen YR, Shoaib AM, Swann AC: Phenomenology of mania:
evidence for distinct depressed, dysphoric, and euphoric presentations.
Am J Psychiatry 1999, 156(3):426-430.
9. Picardi A, Battisti F, de Girolamo G, Morosini P, Norcio B, Bracco R, Biondi M:
Symptom structure of acute mania: a factor study of the 24-item Brief
Psychiatric Rating Scale in a national sample of patients hospitalized for
a manic episode. J Affect Disord 2008, 108(1-2):183-189.
10. Rossi A, Daneluzzo E, Arduini L, Di Domenico M, Pollice R, Petruzzi C: A
factor analysis of signs and symptoms of the manic episode with Bech-
Rafaelsen Mania and Melancholia Scales. J Affect Disord 2001, 64(2-
3):267-270.
11. Sato T, Bottlender R, Kleindienst N, Moller HJ: Syndromes and
phenomenological subtypes underlying acute mania: a factor analytic
study of 576 manic patients. Am J Psychiatry 2002, 159(6):968-974.
12. Houston JP, Gatz JL, Degenhardt EK, Jamal HH: Symptoms predicting
remission after divalproex augmentation with olanzapine in partially
nonresponsive patients experiencing mixed bipolar I episode: a post-
hoc analysis of a randomized controlled study. BMC Res Notes 2010,
3:276.
13. Swann AC, Janicak PL, Calabrese JR, Bowden CL, Dilsaver SC, Morris DD,
Petty F, Davis JM: Structure of mania: depressive, irritable, and psychotic
clusters with different retrospectively-assessed course patterns of illness
in randomized clinical trial participants. J Affect Disord 2001, 67(1-
3):123-132.
14. Young RC, Biggs JT, Ziegler VE, Meyer DA: A rating scale for mania:
reliability, validity and sensitivity. Br J Psychiatry 1978, 133:429-435.
15. Hair JF, Black WC, Babin BJ, Anderson R, Tatham R: Multivariate data
analysis. New Delhi, Pearson Education Inc; 2009.
16. Angst J, Adolfsson R, Benazzi F, Gamma A, Hantouche E, Meyer TD,
Skeppar P, Vieta E, Scott J: The HCL-32: towards a self-assessment tool for
hypomanic symptoms in outpatients. J Affect Disord 2005, 88(2):217-33.
17. Gupta SC, Sinha VK, Praharaj SK, Gandotra S: Factor structure of manic
symptoms. Aust N Z J Psychiatry 2009, 43(12):1141-1146.
18. Double DB: The factor structure of manic rating scales. J Affect Disord
1990, 18(2):113-119.
19. Canuso CM, Bossie CA, Zhu Y, Youssef E, Dunner DL: Psychotic symptoms
in patients with bipolar mania. J Affect Disord 2008, 111(2-3):164-169.
20. Haro JM, van Os J, Vieta E, Reed C, Lorenzo M, Goetz I: Evidence for three
distinct classes of ‘typical’, ‘psychotic’ and ‘dual’ mania: results from the
EMBLEM study. Acta Psychiatr Scand 2006, 113(2):112-120.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-244X/11/137/prepub
doi:10.1186/1471-244X-11-137
Cite this article as: Hanwella and de Silva: Signs and symptoms of acute
mania: a factor analysis. BMC Psychiatry 2011 11:137.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Hanwella and de Silva BMC Psychiatry 2011, 11:137
http://www.biomedcentral.com/1471-244X/11/137
Page 5 of 5